The family Rhodospirillaceae, belonging to the order Rhodospirillales of the class Alphaproteobacteria, comprises 33 genera at the time of writing [1] . Members of the family Rhodospirillaceae were isolated from various habitats, including saline mud, a salt mine, activated sludge biomass, coastal seawater, cutaneous mucus of wild long-snouted seahorses, antarctic white rock and desert sand [2] [3] [4] [5] [6] [7] [8] . Six genera of the family -Fodinicurvata [6] , Azospirillum [9] , Thalassobaculum [8] , Defluviicoccus [10] , Skermanella [11] and Tistrella [12] -were found to contain species that produce intracellular granules of poly-b-hydroxybutyrate, an important industrial material. In this study, we present the isolation and polyphasic characterization of a poly-bhydroxybutyrate-producing bacterium that represents a novel species in a new genus of the family Rhodospirillaceae.
During an investigation on the culturable microbial diversity in forest soil samples collected from Dinghushan Biosphere Reserve, Guangdong Province, PR China (112  31¢ E  23 10¢ N), a strain designated as 7M-Z19 T was isolated. For isolation, a medium designated as MM1F (0.04 g MgSO 4 . 7H 2 , pH 7.0) was used. The soil samples were suspended in PBS buffer and the resulting suspensions were serially diluted with the same buffer and then plated on MM1F medium. Each plate was inoculated with 100 µl suspension and incubated at 28 C for 1 week. Once a single colony was obtained, it was purified by sub-culturing three times under the same conditions and then it was stored at À80 C with 25 % (v/v) glycerol in a freezer.
Growth of strain 7M-Z19 T on MM1F, tryptic soy (HKM), nutrient (HKM), R2A (HKM), YP (3.0 g tryptone l , pH 7.0) and MacConkey (HKM) agar media was evaluated, and the results showed the best growth was achieved on MMIF agar at 28 C for 3 days. Growth was observed on R2A and YP agar but not tryptic soy, nutrient or MacConkey agar. As a result, strain 7M-Z19
T was routinely grown aerobically on MM1F agar at 28 C except where otherwise stated.
Gram staining was carried out using the standard staining protocol [13] . Cell morphology was observed under a Nikon light microscope (Â1000 magnification) with cells grown on both liquid and solid MM1F media for up to 5 days at 28 C. Motility and anaerobic growth were tested using the classical protocol in which the bacteria were inoculated by piercing into a semi-solid (0.3 % agar) MM1F medium in a test tube. The bacterial growth was observed on the top 1/3 of medium and spread out around the inoculate line, indicating that strain 7M-Z19 T was aerobic and motile. Whole-cell negative staining was performed using 2 % uranyl acetate in water. The ultrathin sections of the cells were prepared according to the method of Jiang et al. [14] . All electron micrographs were taken with a JEOL transmission electron microscope (JEM 100CXII or JEM 1400). Electron micrographs revealed that strain 7M-Z19
T possessed a single polar flagellum and accumulated intracellular granules (Fig. 1 ), which were proven to be poly-b-hydroxybutyrate using a Sudan black staining protocol [15] . The cells of 7M-Z19
T were Gram-stain-negative (Fig. S1 , available in the online Supplementary Material), non-spore-forming, motile with one polar flagellum and rod-shaped (0.3-0.7Â1.0-2.5 µm). Colonies were circular, smooth, slightly convex, white, translucent, mucous and 1.0-3.0 mm in diameter.
Phototrophic growth was detected as described by Liu et al. [5] . Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was detected by using 1 % (w/v) tetramethyl-p-phenylenediamine. Tests for the hydrolysis of casein, starch [16] and Tween 80 [17] were assessed after 5 days of incubation at 28 C. The MM1F liquid medium was used for testing the range and optimum growth temperature, pH and salinity of the bacterial strain. The temperature and pH were tested within the ranges 4-42 C (4, 10, 20, 25, 28, 33, 37 and 42 C) and pH 3.0-10.0 (at 0.5 pH unit intervals). Salinity tolerance was tested by adding 0-5 % NaCl (w/v, at 0.5 % intervals). The growth of the bacteria was determined by monitoring the OD 600 of the liquid cultures 5 days after incubation under the conditions applied, except for growth at the temperatures of 4 and 10 C, which was determined by observing the growth of the cultures on MM1F agar plates. Determination of activities of constitutive enzymes and other biochemical characteristics was performed using API ZYM and API 20 NE galleries (bioM erieux) according to the manufacturer's instructions. Strain 7M-Z19
T was catalase-and oxidase-positive. Bacteriochlorophyll a was not detected. Casein, starch and Tween 80 were not hydrolysed. Growth occurred at pH 4.5-7.5 (optimum pH 6.0-6.5) and 10 to 37 C (optimum 28 C). NaCl inhibited growth at concentrations above 2.0 % (w/v). The results of the API ZYM and API 20 NE systems are given in the species description.
For fatty acid analysis, 7M-Z19
T was cultured on YP agar (pH 6.5) at 30 C for 3 days, the same conditions as those used for the growth of Dongia mobilis JCM 15798
T and Dongia rigui 04SU4-P T for the same analysis [18] . The cellular lipids were extracted, saponified and esterified using the methods of Miller [19] and Kuykendall et al. [20] . The fatty acid methyl esters were determined using the Sherlock Microbial Identification System (MIS; MIDI). The quinones were isolated according to the methods of Minnikin et al. [21] and separated by HPLC [22] . The G+C contents of the genomic DNA were determined by HPLC analysis of deoxyribonucleosides as described by Mesbah et al. [23] . Polar lipids were extracted and analysed by two-dimensional TLC according to the method of Minnikin et al. [21] . These results are given in the species description below and in Table 1 .
For the phylogenetic analysis of strain 7M-Z19 T , genomic DNA was extracted with a commercial genomic DNA extraction kit (GeneStar). The 16S rRNA gene was amplified using the universal primers 27F and 1492R [24] . The amplified gene fragment was cloned into pMD18-T vector (TaKaRa) using a TA cloning method. Sequences were determined by Sanger sequencing employing the 3730XL DNA analyzer (Applied Biosystems) and the AmpliTaq FS Big Dye terminator cycle sequencing kit (Applied Biosystems). A nearly full-length sequence of the 16S rRNA gene of strain 7M-Z19
T was used as a query against the EzTaxone database [25] , and the sequences of related taxa were retrieved. Multiple alignments were carried out using the CLUSTAL-W program [26] . Phylogenetic trees were reconstructed in the MEGA5 program [27] using the neighbour-joining [28] , maximum-likelihood [29] and maximum-parsimony [30] methods, with bootstrap values based on 1000 replications [31] .
The phylogenetic trees generated by the neighbour-joining (Fig. 2) , maximum-likelihood and maximum-parsimony algorithms (data not shown) showed consistently that strain 7M-Z19
T formed a distinct lineage with species of the genus Dongia within the family Rhodospirillaceae with high 
The phenotypic characteristics of strain 7M-Z19
T and the representatives of the closely related described genera in the family Rhodospirillaceae are shown in Table 1 . The respiratory quinone of strain 7M-Z19
T was ubiquinone-10 and its genomic DNA G+C content was 65.8 mol%, which are in agreement with those of the described genera in the family. Although strain 7M-Z19
T and species of the genus Dongia form a clade in the family Rhodospirillaceae, they can be clearly distinguished by many phenotypic properties. For example, cells of strain 7M-Z19
T were rod-shaped and motile with one polar flagellum while those of species of the genus Dongia were twisted or curved rods [5, 18] . Poly-b-hydroxybutyrate granules were detected in strain 7M-Z19 T ( Fig. 1) but not species of the genus Dongia. For fatty acid profiles, the amount of C 16 : 0 in 7M-Z19
T was much lower than that in the two species of the genus Dongia (9.2 vs 20.1 and 24.3 %); levels of C 18 : 1 !7c (27.2 vs 13.1 and 34.2 %) and C 19 : 0 !8c cyclo (36.2 vs 16.3 and 24.6 %) also differed significantly among them; substantial amounts of anteiso-C 15 : 0 , iso-C 17 : 0 and summed feature 2 (C 12 : 0 aldehyde, iso-C 16 : 1 I and C 14 : 0 3-OH) were found in strain 7M-Z19 T but not species Dongia (Table S1 ). In addition, the polar lipids of strain 7M-Z19
T included phosphatidyldimethylethanolamine, diphosphatidylglycerol and a glycolipid (Fig. S2) , while none of these was observed in D. rigui 04SU4-P T [18] . Strain 7M-Z19 T could also be differentiated from other closely related genera of the family Rhodospirillaceae, including Azospirillum, Skermanella, Inquilinus, Nisaea and Oceanibaculum by the combination of the features listed in Table 1. Based on the phenotypic, chemotaxonomic and phylogenetic data presented, we therefore suggest that strain 7M-Z19
T represents a novel species of a new genus, for which the name Aliidongia dinghuensis gen. nov., sp. nov. is proposed.
DESCRIPTION OF ALIIDONGIA GEN. NOV.
Aliidongia (A.li.i.dong¢i.a. L. adj. and pronoun alius other, another, different; L. fem. n. Dongia a bacterial genus; N.L. fem. n. Aliidongia the other Dongia).
A member of the family Rhodospirillaceae, order Rhodospirillales, class Alphaproteobacteria. Cells are Gram-stain-negative and rod-shaped. Catalase-positive and oxidase-positive. Nitrate is reduced to nitrite. Bacteriochlorophyll a is not detected. The respiratory quinone is ubiquinone-10. The major fatty acids (>10 %) are iso-C 17 : 0 , C 18 : 1 !7c and C 19 : 0 !8c cyclo. The polar lipids consist of phosphatidylethanolamine, phosphatidyldimethylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, six unidentified MacConkey agar. Growth occurs at pH 4.5-7.5 (optimum 6.0-6.5), at 10 to 37 C (optimum 28 C) and at NaCl concentrations of up to 2.0 % (optimum 0 %) (w/v). Aesculin, casein, Tween 80, gelatin and starch are not hydrolysed. H 2 S and indole are not produced. Positive result for alkaline phosphatase, esterase (C4), esterase (C8), leucine arylamidase, valine arylamidase, urease, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities, but, negative result for lipase (C14), cystine arylamidase, trypsin, agalactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, a-chymotrypsin, b-glucuronidase, a-fucosidase, glucose fermentation and urease activities. , was isolated from the forest soil of Dinghushan Biosphere Reserve, Guangdong Province, PR China. The DNA G+C content of the type strain is 65.8 mol%.
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